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Coxiella burnetii is a zoonotically transmitted agent in small ruminants that can cause placentitis and subsequent abortion. 8 In humans, Zoonotic transmission results in an acute febrile and sometimes fatal illness. Because domestic animals are the most important agent reservoir, accurate diagnosis is essential for identification of infectious tissue and infected animals. Detection of Coxiella-specific antibodies in complement fixation (CF) or agglutination assays can confirm prior exposure in sheep and goats. 7 However, this does not offer a rapid diagnosis and must be correlated with typical clinical history and microscopic changes to fulfill the criteria for definitive diagnosis. 10 Isolation of Coxiella from milk or placental tissues offers direct detection of the agent but necessitates working with fresh tissue infected with a human pathogen. Historically, the time-consuming method of indirect detection of specific antibodies after 14 or 28 days has been given diagnostic preference to prevent laboratory infections. 9 Although the placental lesions associated with Coxiella infection have been adequately described, 6 the diagnostician would benefit from the ability to definitively identify the organisms in fixed tissue. 1 Immunohistochemical techniques are routinely utilized to diagnose abortion caused by Chlamydia psittaci, another Zoonotic cause of placentitis in small ruminants. To expand capabilities for definitive diagnosis of Coxiella abortion, we developed an avidin-biotin-peroxidase complex immunohistochemistry staining method to demonstrate Coxiella in formalin-fixed paraffin-processed placental tissues. This procedure provides the advantage of a rapid definitive diagnosis without the need to work with tissues containing viable organisms, thus eliminating the source of laboratory infections. 1, 2, 4, 5, 7 Human Coxiella burnetii-negative (A. Louis, 190-91) a and Coxiella burnetii-positive (JW261M1-2) a antisera, the only known commercially available antisera, were negative for hepatitis B surface antigen, hepatitis C, human immunodeficiency virus (HIV)-1 and HIV-2 (by enzyme-linked immunosorbent assay b ). Titer against Campylobacter (Vibrio) by microtiter agglutination was < 25 and for Toxoplasma by indirect hemagglutination was < 64. The positive antisera had an indirect immunofluorescence titer against Coxiella burnetii of 1:60-320 for phase 1 and was negative for phase 11.
Formalin-fixed placental sections (3 µm thick) were cut from paraffin blocks and placed on glass slides. c Sections were deparaffinized in a clearant d and placed in absolute alcohol. Endogenous peroxidase was inhibited by 5-minute incubation in 0.5% hydrogen peroxide in methanol, and slides were then brought to water through graded alcohols. Sections were enzyme digested in 0.1% trypsin and 0.1% calcium chloride in 0.05 M Tris, pH 7.6, for 30 minutes at 37 C. After sections were washed in water for 5 minutes, the slides were transferred to a capillary action system. c Sections were blocked in 5% normal goat serum e for 30 minutes at room temperature (RT) and were incubated in diluted (1:250) primary antiserum for 20 minutes at RT. Throughout the remainder of the procedure, sections were rinsed and blotted 10 times in phosphate-buffered saline (0.13 M NaCl) between each incubation. Bound human antibodies were detected by incubation in diluted (1:15) biotinylated goat anti-human immunoglobulins f (IgG and IgM) for 60 minutes at 37 C, followed by diluted (1: 15) peroxidase f for 30 minutes at 37 C, and subsequently in AEC (3-amino-9-ethyl-carbazole in N,N-dimethylformamide) diluted 1:100 in hydrogen peroxide in acetate buffer g for 30 minutes at RT. Following rinsing in double-distilled H 2 0, sections were counterstained 2 minutes with Mayer's hematoxylin and mounted. h In the initial development of the procedure, sections of known Coxiella-positive, Coxiella-negative, Campylobacter-positive, Chlamydia-positive, and normal ovine placental tissues were stained with the positive and negative Coxiella antisera, Chlamydia monoclonal antibody, i and the corresponding negative isotype control monoclonal antibodies. Immunoperoxidase-positive material was specifically detected in sections of formalin-fixed Coxiella-positive tissue stained with the Coxiella antiserum (Fig. 1B) . Staining was present within epithelium on both surfaces of the chorioallantoic membrane. There was some variability in staining intensity among organisms, from intense staining to negligible staining within the same section (Fig. 1C) . A total of 6 known positive Coxiella placentas (4 ovine, 2 caprine) were examined, and all were positive in the assay. Specific staining was absent in the negative-control tissue sections (Fig. 1A ) and the known positive Campylobacter-and Chlamydiainfected placenta when stained with the positive Coxiella antisera (data not shown). Specific staining also was absent from sections in which the primary antiserum had been substituted with blocker or in which the primary antiserum and the secondary reagent had both been substituted with the blocker. Background staining was present on plant debris contaminating the fixed tissue and on pigment within epithelial cells identified as lipofuscin using special stains. The lipofuscin possessed endogenous peroxidase activity that could 
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Brief communications 127 not be completely eliminated by hydrogen peroxide in methanol incubation. Occasional diffuse background staining was also detected. However, none of the background staining caused confusion in interpretation when appropriate negative control antiserum was compared to Coxiella-specific serum, and careful morphologic examination was performed.
We have adapted this technique for routine screening of ovine and caprine placental tissue from abortions. An immunoperoxidase technique applicable to paraffin sections for definitive detection of Coxiella burnetii in placental tissues can contribute to a rapid diagnosis while eliminating the source of laboratory infections from airborne dissemination of the rickettsiae present in fresh tissues. 9 In addition, sample submission is convenient, and retrospective studies of stored specimens are possible. 3 Definitive and rapid diagnosis of Coxiella-induced abortion will facilitate identification of infected dams in commercial and experimental flocks, thereby contributing significantly to prevention of Zoonotic transmission.
